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(57) A wlibora compiation tool wmbty compriaaa * parfoc at ad body (20) mada of an expandable material 
a tater asaombty OS) mounted over the tody and c o vering Its perforation* (14), and • tool acting to expand the 
body and ttw fitter *o that the fUtar movaa towards the aurfaoe defining tha woifbore. Tit* aassmbry may »Kso 
IncMi a protective covar (32) for tha fittar which la removable downhoJo. i^expandapfa materia! may ba 
corrugated and than aeaume a rounded ahapa after ■Jtp eiw»u o by the tool The eseemWy may aiao comprlsa a 
tej lid bf c ojnam C28> betw een 
parforatad body may compriaa a aagmM 

perforation* may compriae up to 40% of tha total aurtteaamof thata9nam.Thaimaf rnatartal may baa 
flexible opan calf structure akin to a tponge material 
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TITLE: COILED TUBING SCREEN 

INVENTOR: Bennett M. Richard and Berw A. VoH 

RELO OF THE |N^gfQON 

Treffeldoftrtelrivenfton^ 
ered on coiled tubing where the tubing can also be expaiided against the 
acreen to push It against the wefibore. 

BACKGROUND OF THE jNVENJj gN, 

In typical completions in the mat rnetallk: screens have been inserted 
on rigid or coiled tobmglrto a zone h pnorto 
producing the zone, sand particles wore delivered outside the screen in a 
technique known as gravel packing. Screens have also been used thai come 
prepadMd with a sand layer as an ttm^tototommeivvrtvaafai 
techniques or to be used in con|uncaon wRh the placement of sand outside 
the screen. The gravel packing procwluresespedaiyh horizontal cornpl^ 
tions lelt uncertainties as to whether ^ sand riad been sufficlenBy distributed 
uniformly in the annular space so as to provide an effective gravel pack. 
AdoTHdnafly, the gravel packing procedure took vafuabtotirrra to ac 
and required the use of surface equtorr^tohandtetoe rnatenalforp^ 
ment in the weltbore. Another disadvantage of traditional gravel packing 
procedures is that an annular soacearouM the screw 
the gravel could be placed there. The end resutt was the inside diameter 
within the screen was necessarty amal to allow for the presence of the 
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annular space. This constriction In size could also adversely affect the pro- 
duction of the formation to me surface. 

In using certain drflllng techniques, particularly in unconsolidated for- 
mations, the drflllng mud would torn) a barrier adjacent me wellbore which 
cause subsequent plugging when the productfon begaa even wim screm 
and gravel packs befog deployed* 

A more ideal situation for producing a formaSon to to leave the wedboro 
In Its drilled state so as to create the least amount of disturbance to the for- 
mafon which has Just been driled. Traditional techniques leaving an annular 
gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the formation as well as incompatibilities between to ^ 
used to convey the gravel 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to allow a weB to be 
produced through a screen without the need for a gravel pack. This objective 
is accomplished by the placement of an expandable screen that can move 
radially outwardly when placed at the desired location against the wellbore 
and be porous enough wfth sufficient open area to allow production from the 
formation. Another objective is to be able to easfly place the screen in the 
desired location. This objective is met in one way by using coded tubing 
which can be preperforated for a support for the screen. Another objective is 
to protect the screen during delivery to the desred location in the wellbore by 

2 
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a providing a deposable or removable outer cover which can be dfepo^ 
after proper locatk^rtthefioreenhlhev^^ These and other objectives 
and the manner in which the apparatus and method accomplish* the objec- 
tives are fcnto described below h the descntfkm of the pns^ 
ment 



prop* descriptiom of -n^ ^em^ 

Rourei baaeoBonaivtewofadevtatedwe^ 
tus expanded against the wellborn. 

Rgure 2 is the section view along fries 2-2 of Figure 1 . 
Rgure3bthe8ecflcflviewofRg^ 
inner tube against the filtering material. 

Fig^4isasegnTertwNchcw 
flexible tubing which gives undertytngsiipport to tt» filter or inedfc 

PgTAHSD DESCRIPTION QP TUP Pfff ^RRm PUWUtvr 

TlieprefenBdembwDinertteiw^ A 
MftedUilngieeMOcarri^^ 

ofwhlchbpreian^inadeth^aptetDw^ 

As seen in Figure 4. segment 12 hasapluraBty of d 

* ranged in any order either rand^^ The segment 

12c8iibepunchedfcrthehole5l4«thehctes14canb^ 

other known technique and many order. Ttedestrabtegodtetohaveap- 

P«»imalalya30or40pen^opantTM 

a tubular shape. TT>e segment 12 can be roiled kmgftudktaJly so fl^ 
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16 and 18 are brought together to make a longitudinal Beam which la welded 
or otherwise dosed up. Alternatively, tha segment 12 can be spfrafly wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given width of segment 12. 
TNs should be compared to roingtte segment 12 into a hioewtme its width 
determines the diameter of the tube that Is tbmwd when edges 16 and 18 are 
angnedarvliotnedinatecrwilquewonkrwwninthe^ 

The openings or holes 14 can be put on the hitiing made from segment 
12f0rontyaportionoffhecoiledtuD^ The segment 12 can be as 

tongas the finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10. the 
flexible tubing 20 can be quickly run Into the wenbore 22 to place the perfo- 
rated eegmem or segments at the desired locations. 

Figure 2 shows to section the tube 20 made from me segment or seg- 
ments 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid stnrcture which can be made from metalBc or composite or other 
nonmetaJCc materials. The purpose of the grid 26 te to provide a support off 
oftute20forthe open ceo fitter media 28. In the preferred embodiment, the 
media 28 Is made of VTton and 1s an open cell structure akin to a sponge 
material such as is available from Mosftes Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to suR. The 
significant feature of the filtering material 28 Is that it is flexible. Thus, when 
the string 20 Is preformed Into a corrugated shape as shown in Figure 3. by 
iising known technk^ such as pu^^ 
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can(henbeapp6edoveriasshowninRQure3. Thereafter, when the mate, 
rial 28 is property positioned in the weflbore, a known expansion tool filus- 
trated schematically as 30 in Figure 1 can be insetted kite the string 20 to take 
the initial shape shown in Figure 3 and expand to string 20 under to fitter 
material 28 to a rounded shape at shown in Figure 2. As a result, the alter 
inatetlal which Isflexfixe expands w» the underlying tubular 20 as the shape 
of tubular 20 changes from that of Figure 3 to IhatofFigureZ 

A cover material 32 can overlay the filter material 28 for running m, so 
as to protect the filter material 28 from gauges or cuts during run-in. The 
material can be a thin sheet which snaps upon the slightest expansion of the 
corrugated tubular 20. It can be a etastomenc material that literally rips at the 
slightest expansion of the uno^riytegcomjgated tubular 20 as show 
3. Other materiate for the cover 32 
the spirit of the invention or, m a parfiajtar application, to 
eliminated. A material which dissolves or techemteaityatteoked over tiine can 
also be employed as a cover 32 such that twll no tenger bete the v^r when 
it is desired to put the wee in production. 

Significant expansions votemetricaiiy can be obtained in changing the 
shape of thetubUar 20 from to combated sha pe, such as shown Iwexa^ 
ptehF?guro3 to to rounded shapeas shown teR White a particular 
four-lobe arrangement of the conugatod shape te shown to Figum 3. otor 
inrHal shapes are within to purview of the invention. The significant thing is 
thai to urxtertyteg support Btroto 

of to string 20, as shown in Figure 3. is capable of volumetricaDy expanding 
so as to bring the filter material 28 into contact wlto to welTbcro as drifted. 

s 
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TheWfalconugated shape also permits insertion in smaller wetlbores. The 
Initial shape does not have to be corrugated. It can be round and be ex- 
panded downhote. 

THs technique is particularly advantageous in under-balanced drilling 
where circulating mud is not used. In these situations, particutarty where 
state is encountered, the advantage of this type <>fdn11ing can be retained by 
use of the apparatus and method as described. The initial shape of the 
weUborete retained by the assembly when desiring 20 Is expanded under 
the filter material 28 so as to push the filter material 28 up against the weflbore 
34. m so doing, the formation can be allowed to flow through the fitter mata- 
rial 28 without the presence of an annular space around the outside of the 
filter material The traditional gravel packing Is eliminated and the flow area 
wtttin the tubular 20 alter it has been exparided to a rounded stuqw is larg^ 
than it otherwise would have been using a traditional gravel pack which 
reoufres the annular space for the gravel necessitating a smato 
eter inside me screen. 

ttshouidberwtadmalrtiswHhinthepu^ 
duoe a formation through the use of a colled tubing string such as 20 which 
is perforated with openings or holes 14. A tubing string 20 so rjerforatedwOh 
openings 14 can be used in cxmjunctfon with traditional gravel pack tech- 
niques to produce a fcmwrtion. In the preferred embodiment, the open cell 
fitter material 28 preferaty 

such as Vrton is overiaid on the corrugated tubular 20 es shown in Figure a 
The stretchable qualities of the filter material 28 allow Its use In conjunction 
wflh an Initially corrugated tube 

6 
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The openings mn,*^^ 

ahdwperfon^anMtufllclwc^ 
proper depth. 

wfttKHrtIn«tfany gating the tu^ ^ 

a»8«nbly can be expanded in an Mfttf rotmded stole to push material 28 
against the weDbore. 

Various known techniques to «|»id the base |)lpe 20 can be used 
TheuseofaflexibtomaWaifDrihel^ma^ 
ing stats and holds the formation in ft, «d«r* state when In the ex^ 
po«^ as shown in Figure 2. Mpon«panslon.thetUDen^20w»^ 
finer materia! 28 abound it act as a partbratod oastrig tor toe purposes of 
production from the formation. 



The reinforcing grid 26 can be a layer that overlays the tube 20 as 
^InRgiirea.orttcanbeaSntt^ 

28. The ratnftvrwwawt *a ■_ * 



^-^«i««w«ionorim«anemateri> 

ateandtageneiatyan open weave. .Hawov^ 
Ployed without departing from the spirit of the invention. 

It is also wRhtn the purview of the invention to use an WbaBy round 
cross section for the tube 20 under the fito 

expandtoccmbimdion However, the preferred em- 
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bodimertinvoh^ 

greater volumetric expansions can « 
better position it against the weflbor*. 

In the preferred embodiment, the openings 14 am round. Rounded 
openings provide a better structural Integrity of to 
initial openings which are slotted. Uatng materials such as stainless steel 
316L, yield strengths of 30,000 to 80.000 ps) can be obtained 

It is atsowflhtn the scope of the invent 
ston force on the corrugated tube 20 to get it into the rounded position shown 
In Figure 2 such that the filter 28 engages the wellbore with a residual force 
and. In certain conditions, pushes back the formation materials defining the 
weObore to enlarge it 

Theexpanstontedriquesv 
configuration of the corrugated tube 20 under the filter materiel 28 to a 
rounded shape. These can include tfevloes which empty a wedge which is 
pushed or puRed through the tubular or any other driving device which entails 
the use of rotters which can be actuated radtafly outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

Those skflted in the art wH appreciate the advantages of the apparatus 
ana rnesnoa as oesc n pso aoove. in menu completions mere is some uncer- 
tainly as to the distribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
(imitation on production from the zone in the weObore. In certain applications 
involving unconsolidated shale formations, drQBng with mud can create an 
impervious cake on the weltbore wans which wffl be d e t rim ent a l to future 

s 
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cofledtub^with^apparatusandn^asdesc^ 
^^^^^^ ^.^^ 

an underiyJnooofledtuWnama^^can be expand^ 
Qatacl.r^corrftkmtoarou^ TYw open ceil fitter material 

longitudinal flow due to the small pressure increments involved In flow In that 
directs The opening size in the ft* material 28 is predictable and the 
assembly can be protected for delivery to Ihe desired tocatkuv^ the cover 
structure eliminated prior to wo^theexpam^of tt»i»er m aienal2e 
with the underlying tube 20 below* Whto various type, of mechanical 
wpanstorstftheurxlenyingt^ 

state have been described, other tecnrtquea to push the t^ material 28 
agaifisttheweflborewhteaupDot^l^ 

P^havingalageopenarea. hthtc^<rf20to40Dereent.areaJsointhe 
purviewofttelnvenfioa The reWordng by* which can be between the tube 
and (he After material 28, or wflhin the flRar ■naterial28.pi W entoe)dn J stonof 
Ihe filter material 28 through the operft V t4hfheoasepiDeortube20.as 
shown in Figure 2. 

The foregoing olsdosure^ 
and explanatory thereof, and various tfiamMin -*—^andmaterl- 
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ajs, as wefl as in the details of the illustrated construction, may be made 
without departing from the spirit of the Invention. 



10 
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CLAIMS 

1. Aweflboreoonvi^toolassarn^.oompf^ 
a perforated body made of an expandable material; 

a fitter assembly mounted over eaJd perforated body so as to 
cover the perforations in said body; 

a tool acting on said body to expand It and ssJd fitter mounted 
anxirrfttoatowEaafi^tor^ 

2. TlwassembfyofcWmi,furtWM 

a protective cover for said fitter assembly which b removable 

downhote. 



3. The assembly of cteJml. wherein: 

said expendable materiel is corrugated to facilitate Ireartion into 
toeweflbore,whe«ipone^ 
fitter toward the surface defining the wefibora. 

4. The assembly of ctafen 3. wherein: 
saMtxxlyassumesarounded 

5. The assembly of claim l.funlier comprising: 

* reinforcement between said tody ami said filter assembly to 
support said fitter assembly In the ana of eaJd body perforations. 



11 



09/18/2000 18:34:13 page -13- 



6. The assembly of daim 1, wherein: 

said perforated body comprises a segment of a coded tubing 

string. 

7. The assembly of daim 6. wherein: 

said segment has an open area in the range of up to about 40%. 

8. The assembly of deJm 6, wherein: 
said segment is flexible. 

9. The assembly of dalm 6. wherein: 

said segment Is made from a flat member which Is rolled Into a 
tube with a sealed longitudinal Joint 

10. The assembly of daim 6, wherein: 

said segment is made from aflat member and tolled spirally to 
a desired diameter having its spiral seam sealed. 

11. The assembly of daim 3, wherein: 

said perforated body comprises a segment of a coiled tubing 

string. 

12. The assembly of daim 11. further comprising: 

a reinforcement between said body and said filter assembly to 
support said filter assembly In he area of said body perforations. 

12 
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13. The assembly of claim 1 2, further comprising; 

a protective cover for said ffiter assembly which la removable 

downhole. 

14. An^thodo*welcompWk)n,cocr<yls^ 

tunning hi a tubular body wflh perfortkms and a filter assembly 
mounted over the perforations on tfw body; 

expanding the tubular body downhole. 

15. The method of claim 14. farther comprising: 

provkflng a protective covering over the titer assembly for run-in; 
removing the protecfive covering downhole. 

16. The method of claim 14, farther comprising: 
conugafing sak) tubular body; 

altering said corrugating into a rounded shape by virtue of said 

expanding. 

17. The method of datn 14, farther comprising: 

engaging the writer* with the filer assembly due to said ex- 
panding; 

using a segment of cofled tubing as said tubular body. 



13 
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18. The method of daim 14. further comprising: 

providing a support between said tubular body and said fitter 

assembly. 

19. The method of claim 14, further comprising: 

providing an open area on said tubular body of up to about 40%. 

20. The method of daim 17, further comprising: 
corrugating said tubular body; 

altering said corrugating Into a rounded shape by virtue of said 

expanding. 



14 
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21. A wellbore cocnpletion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23 . A wellbore completion assembly as claimed in claim 

22, wherein the screen, la use, is expa n d ed so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26 . A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated . 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

5 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

10 32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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